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QJJJjJl lAjSjJ jL> 


^jjVt A^LaldLilt 

: 2-kLSa 

: B3 


^]$ul ^^ic. AjjIjj]! Cjlaj^all ^JjSj j dl jill ^ £jJa ^ajj c :> n^. AjjI jj]l CjIa jIaaII A_aIcO ADN jfixj 
djl Ajj j)jKy^ Cy* a ls^~^ <J£ j ADN ajj j^. ^.9 cAfij ja 


c. qVi^a ^^Ac. Jjal] ^jAlia]l A-ia‘A 1 ^jjj jj j i j!L ^jj^^AI <_£ j'in^ll ^^Ac. jjhmII A_^. jla 

^ /^Li^ahJl — <_£ jAll - ^ jkj-kx \\ ) dilj jJjuiaII 

|:12<_k> ‘ (2) j (1) u^jJ' -^V J-frk) -1 

(_£ JJjuAA ^Ac* ^Aj ClAjjJj^i] ^ J)J*\ll L_u£^)Ii]l ^ji ,^1MI ^JA A».juiaI 1 A JUA^I jLaXJjujl j£sAJ 

(4jli_a]l -LA jj^Al A^ullt) CjLoj j A-uiAl (J^ 3 ^ 4 ^ ^ f j!)Ljjlj^ll 


^ajJa^Jl (jC- A_^jU]I A_ii la)!\ ^uaUi^Vi 2 >a UvLlaj! LvL^Al J j^A ^ <_£ ^ ^ jQjQ^ .liC- L_uSjJ ^JJ 

;AjjI jjlt 4 -a jLlaII JIaHjI -2 

A-xjaa A juaI 0 uaLo^l ^Ac. ^ jp«\j Aojuj j ^9 ditc. ^a^ a <Aj^Lj dixjJa j ; ( D 

(jjj^lc. 11 l_uS^)j Jb. IgA ^Ali ^a i—ijjV cA^a^AI ^a-ill djlj^)£J a U^LaJI • (V) j>A^k aII 

C^^Ql>>\\ *Li jJa-ull L£LaJl ’ (2) A-C- ja^aII 

^.lll CjIjj£A Ajl^Vl U^LaJl (jA aAJ>c. ( ARN ^ j ^ 3 A^ijJnnll UvlaJI • ^3) ^ j»a^wa 1 I 

L_ujiU ^.I^LaJ! 
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Jjy\ jll 


OLJ jj\JJ i i(01) f & J t^dxjll jLadl 


Jj L!}ldll dJ ja. ^aJ £ £jaa!I JjjujI jjjII Aj iajujj J 6 S Jal Adi L!>ld ^jjjJadi ^aJ ;(2) Aj^>d 

jjJal C_u£ J j (JjjujI^jjJ Aj -Isjuj j 

1 4^J ua (4) aSjj jll J A^da ^a jdlLdl J Jlill ^^C-IjljuiVI JJ ^dill ^utd 

t> j ARN d <_Ad' <^! »'j^' j)A SjIa Jliajjl ^Jc. (Jd ^JjJ^Jl Ltd'll ^ ) ^4a ^^Cjljjll jJjud 

. (ARNm) Jj^jll ARN 4U <» Jj <^ill jj^ll 


d>Ljj ^aJI L_fll jdl d id J jjl (_£ jdiA Jc. ^aJJ (jUl L - JJJ j Jill ^IdlajL-al jl jjjjjl juJI jdjjdll j)A ^dlLd 

Jiu Ji jJ^-ll J al jill jjJ InUj j J ja j s. _ l\ )Vn ADN 4l ^9 A]jaJa 1I j Si ^lll <_£ jLaa ^g_Ic. jIaII 

_ll j& j Aj j jj]l jdl a*\VI ja jdl ^ jj C5^ JaJjujjll I^A jjAJJ £ jdjjlll ^\ iln*^! Ja ^gJl Adljjll AajLlaII 
^g-AjAJ dill AjdjJ jl JaII jdjjlll ^ jJ J jjAJJ J jjl J] 6 1 jill j)A <ULudJ Ja^j ^ Jl I Jdj ARN 

. ARNm y _A> >>jjj ‘ J^ jl' tryj^' l5 j_^' 

; ARN -H <-LSj^ AjjUajflt CjU jUI -3 
; ARN -M aaLoVI .1 

jda, ; j A Inuj ill dildjdl ja J jj\ d)!>lj ja j J jj AjI ARN 41 e-^jd A-JJl AaIaVI jd 

. ( G , C , A , U ) Ah jj' ■ lt ' j® j ‘ jji!j^' j^“ * j_A^ j^' 
15CH 3 (7) j (6) l«Ahj^' : ARN -U Ahh 3?^' .m 


dj - 1 j L5^ ARN 41 a_luJ)^JI aaUVI Cjfof ' i Adu j^JI aaU»VI 
( G , C , A , U ) AhjjV' jc.IjSJI j- _p <*jJ ^ j cjljjjjJlu ‘ ( RNase ) 



r 


[ AldOLa £\z/^ 

Adj jjl 6^C.li + JjduJjill ^U^AJa. + j^JJ^)ll j£juJ = 6^JJ jd 

Ad j jl d^c.15 + j^jj^)ll jSjuj = Sd jjjlS jd 
^ ^juj ^all ^ ^ -x. — |— > G ^ j > 

; Aj^j^dd [p"7 


^a jvLjdjuJl ^5 (jd jj4l L. \f \ jj ^ad Ladj ©I ^ill AjjIjjII Aa ^L tdl ^ jj 

j^jd j^)4l j ^aII »■ *' ^11 '* II ARNm 41 

jflll ^jdlAJa. j^JA (Jj^Sd 6dj jJS J djldj J-lldilll (J^A ALaLuJ j^)A ARN HI 4 1 

Ad J jl 6^C.li J £ jjJJ^)ll 


( G , C , A , U ) I ^ 'f'j' cjdd ^glll Ad jjVl dd^tall ^ jj i djl-d jJSdH ^1 ji I ^dlidjj 

ARN 41 s jjAA U j ®*^ c '^41^ ^>4*^ 
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Jjy\ ^ jii 


oLj jj\JJ i !(01) ^ J jLa^all 


: AAa3 

£aLoJI ^jjJujjJl Jc <_£ -lajuj J J CluLjJaj A Jjl ill ^^LxjJjVI JJ jwnill ^-jliij (1) Aiij jl! JiaJ -1 

; Ajjjfl J 1 5 6^1 
J!>U. JLoajjujI Jc. j 

IjLo t ^jlUll Jia. e t_) 

; ^ jibjliJuJI J jjjj j^)Jl a_u£jj Jc. Lg-jla Si JIL j Ajj^aII . 1^.1 jj j -2 

? ^UjjkJ I AJ^V' (/L. .1 

AjlSuiVI &i& A_LJaja ^ Jal .c-j 

: AjIaVI [H 

ARN -U SJaaII (JajujIjjjII AjJ jjVI S-l^lall Jc. <_£ jS^J AjV (jj-liJjJl J *»*U»)I 
^^^IjjJJjudll Jl U ^aJ Si jjl\ ^9 ^LxjuoVI Jg ]•"» AjLj 
^a Jlj jljl Jl Jajjj ^aJ Si Jl (J^lj ARN -Jt A-liS JJ J ; ^\nn*iV' 


• ajaLJI <Jl£iVI □ 

* £ £ £ 


^ J^JjJJjuJl JJ Si Jl (Ja AjjIjjII Aa jLiaII JliSjl A )4 f\ 


ARNm inj*»ijll Jili. (jA (J c . Jc. AjjjaII ^-Ajjaj » AjjJa jill 
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